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(54) METHOD FOR RECOVERING PROTEIN 

(57)Abstract: 

PURPOSE: To provide a method for recovering a protein by which 
the protein can efficiently be recovered from a cell culture solution 
at a low cost. 

CONSTITUTION: This method for recovering a protein is to filter a 
liquid containing a microorganism or an animal cell suspended 
therein through a precise filter device 1 , concentrate and filter the 
resultant filtrate containing the protein through an ultrafiltration 
device 2 and add the prepared filtrate from the ultrafiltration device 
2 to a stock solution for the precise filter device 1 in a method for 
separating and recovering the protein from the liquid containing the 
microorganism or animal cell. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recovery approach of the protein which filters this liquid using a precision filter in the approach of 
carrying out separation recovery of the protein from the liquid with which the microorganism or the animal cell is 
floating, carries out concentration filtration of the filtrate containing protein with a ultrafiltration equipment, and is 
characterized by adding the filtrate of a ultrafiltration equipment to the undiluted solution of a precision filter. 
[Claim 2] The recovery approach of protein according to claim 1 of setting up the film surface product of a 
ultrafiltration equipment so that the filtrate flow rate of a ultrafiltration equipment may turn into more than the 
filtrate flow rate of a precision filter. 

[Claim 3] The recovery approach of the protein according to claim 1 or 2 added to the undiluted solution of a 
precision filter after irradiating ultraviolet rays and sterilizing them to the filtrate of a ultrafiltration equipment. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of carrying out separation recovery of the purpose 
protein from cells, such as a microorganism and an animal, by the film in the process which manufactures with 
biotechnology the protein used as drugs, an enzyme agent, food, etc. 
[0002] 

[Description of the Prior Art] Production of the protein using a microorganism, an animal cell (it may only be 
hereafter described as a cell also including a microorganism), etc. is increasing with development of biotechnology in 
recent years. In most of these production processes, the process which separates the purpose protein from a cell is 
included. When separating the purpose protein from a cell, the membrane separation device from which a cell is 
completely removable is used in many cases. 

[0003] The membrane module of hollow filament form or tubing type is used for separation with current, a cell, and 
protein. This enables it to separate the cell which pressurizes the culture medium which contains a cell and protein 
in the container liner part of the pipe-like film, is larger than the aperture of delivery and the film and cannot 
penetrate the film, and the protein which is smaller than a membranous aperture and can penetrate the film. 
However, in the membrane separation device using such a membrane module, it is a fault that the protein 
permeability from the film is low. Although the approach the precision filter of 0.1 micrometers of apertures recovers 
an enzyme protein from a microorganism is shown in JP.5-23194.A, the enzyme protein permeability from the film 
has stopped at 0.7. Therefore, even if it condenses an undiluted solution to one fifth, enzyme protein recovery 
becomes 0.56 and a low value, as shown in (1) type. 

Enzyme protein recovery = recovery x enzyme protein permeability of an undiluted solution =(1-1/5) xO. 7=0.56 ... (1) 

[0004] To, make protein recovery from an undiluted solution or more into 0.9 industrially on the other hand is 
desired. For this reason, in collecting protein from a precision filter, he adds and filters the liquid which does not 
contain protein in an undiluted solution, and is trying to extrude protein gradually. The liquid added at this time will 
be called adding-water liquid. Tap water cannot be used for adding-water liquid. If it adds water with tap water, 
since the ionic strength of an undiluted solution will fall, this is because protein adsorbs in static electricity with the 
film, or it combines with other protein or a dissolved object in static electricity, it becomes a macromolecule and it 
is hard coming to penetrate the film. For this reason, in adding-water liquid, he prevents adsorption with protein and 
other matter using salts, such as a sodium chloride and potassium chloride, and is trying for the protein permeability 
from the film to usually become high. Furthermore, since it avoids that protein precipitates, pH may be ao-justed. 
[0005] the case where the amount of undiluted solutions is used as 50m3 / batch of a industrial production scale 
although adding-water volume changed with protein transmission from the film — 50m3 from — 200m3 Adding- 
water liquid is needed. Moreover, since it is necessary to make salts concentration 5% from 0.5%, 0.25 to 10t salts 
are needed. [ per one batch ] as production of annual 200 batch — one year — 50 to 2000t salts — using it — 
10000m3 from — 40000m3 The waste water containing salts will be discharged. For this reason, it has been a 
serious problem that the cost which the cost of the salts used for adding-water liquid and its waste water treatment 
take is high. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the fault of said conventional 
technique, and is to offer the approach that protein can be efficiently collected from cell culture liquid by low cost. 
[0007] 

[Means for Solving the Problem] The protein collected as filtrate of a precision filter is further condensed with a 
ultrafiltration equipment etc., and usually becomes a product. Under the present circumstances, the moisture and 
salts which are contained in culture medium are discharged as waste fluid. Generally, in the culture medium of a 
microorganism or an animal celt, in order that the purpose protein may be metabolized besides a cell in many cases 
and may make the permeability of the protein in a precision filter high, salts are added into culture medium or pH is 
adjusted in many cases. Therefore, the waste fluid from the concentration equipment of the precision filter latter 
part is in the condition of being easy to dissolve protein, in many cases. Paying attention to reusing this waste fluid, 
this invention carries out concentration filtration of the filtrate of a precision filter with a ultrafiltration equipment, 
obtains ******** filtrate in the condition of being easy to dissolve protein, and this is used for it as adding-water 
liquid of a precision filter. 
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[0008] That is, in order that the recovery approach of the protein by this invention may carry out separation 
recovery of the protein from the liquid with which the microorganism or the animal cell is floating, it filters this liquid 
using a precision filter, carries out concentration filtration of the filtrate containing protein with a ultrafiltration 
equipment, and is characterized by returning the filtrate of a ultrafiltration equipment to the undiluted solution of a 
precision filter. 

[0009] Moreover, in the approach of this invention, in order to maintain the flow rate balance of a precision filter and 
a ultrafiltration equipment, it is desirable to set up the film surface product of a ultrafiltration equipment so that it 
may become about the filtrate flow rate of a ultrafiltration equipment more than the flow rate of precision filtrate. 
Furthermore, since the organic substance resulting from a culture medium is contained so much in the filtrate of a 
ultrafiltration equipment in order to prevent propagation of saprophytic bacteria, sterilizing by ultraviolet rays is 
desirable. 
[0010] 

[Example] Next, although this invention is further explained to a detail based on an example with reference to a 
drawing, this invention is not limited to this. Drawin g 1 is the sketch schematic diagram of the proteinic recovery 
approach which shows one example of this invention. As shown in drawin g 1 , the equipment which enforces the 
approach of this invention consists of the precision filter 1 , a ultrafiltration equipment 2, a return pump 3, and a 
black light 4. The precision filter 1 consists of undiluted solution tank 1 a and pressurization circulating-pump 1 b 
which are the receiver tank of cell culture liquid, and precision filtration membrane module 1c. Moreover, a 
ultrafiltration equipment 2 consists of undiluted solution tank 2a [ which is the receiver tank of the filtrate of the 
precision filter 1 ]. pressurization circulating-pump 2b, and ultrafiltration membrane module 2c, and 2d of filtrate 
tanks. In a black light 4, the ultraviolet rays which are the wavelength of 245nm with a bactericidal effect are 
irradiated. 

[001 1] When enforcing this invention approach with the equipment shown in d rawin g 1 , the cell culture liquid 
containing protein is first thrown into undiluted solution tank 1a of the precision filter 1. Next, it is sent to precision 
filtration membrane module 1 c by pressurization circulating-pump 1 b. Here, a part penetrates a micro filter, serves 
as filtrate, and are collected by undiluted solution tank 2a of a ultrafiltration equipment 2. Moreover, it circulates 
through a part to undiluted solution tank la as concentration liquid. Since the cell in cell culture liquid has the large 
path, it is prevented by the micro filter and remains into concentration liquid. Since protein is dissolving, it 
penetrates a micro filter and is sent to a ultrafiltration equipment 2. 

[0012] Operation of a ultrafiltration equipment 2 is started from the time of undiluted solution tank 2a reaching 
predetermined volume. In general, cell culture liquid is condensed from 2/3 to 1/2 with the precision filter 1, and 
when the filtrate is stored in undiluted solution tank 2a, specifically, operation is started. In addition, the viscosity of 
cell culture liquid is high, and when concentration is difficult, adding-water liquid may newly be added to the cell 
culture liquid in undiluted solution tank la. In this case, when the addition of maceration amounts to 1/2 from 1/3 of 
the amount of culture medium in general, operation of a ultrafiltration equipment 2 is started. 

[0013] In a ultrafiltration equipment 2, the filtrate of the precision filter 1 containing protein is sent to ultrafiltration 
membrane module 2c from undiluted solution tank 2a with pressurization circulating-pump 2b. Here, a part 
penetrates ultrafiltration membrane and are collected by 2d of filtrate tanks. Moreover, it circulates through a part 
to undiluted solution tank 2a as concentration liquid. Since the protein in an undiluted solution has large molecular 
weight it cannot penetrate ultrafiltration membrane, but it is circulated through and condensed by undiluted solution 
tank 2a. Low-molecular matter, such as salts, penetrates ultrafiltration membrane with moisture, and is sent to 2d of 
filtrate tanks. In addition, the protein condensed in undiluted solution tank 2a is sent to degree processes, such as a 
chromatography. 

[0014] In the approach of this invention, the salts and the moisture which were collected in 2d of filtrate tanks are 
returned to undiluted solution tank 1 a of a precision filter with the return pump 3. A return flow rate controls the 
engine speed of the return pump 3 using the level sensor formed in undiluted solution tank 1 a, and it adjusts it so 
that the level of undiluted solution tank 1a may be maintained by the predetermined value. Moreover, it prevents 
installing a black light 4 in the middle of return piping, sterilizing saprophytic bacteria, and carrying out utilization of 
the protein in undiluted solution tank la with saprophytic bacteria. 

[0015] Although said example recovered protein by the batch process technique, continuous system operation is 
also possible using the same equipment Moreover, although the black light 4 was installed between the return pump 
3 and undiluted solution tank 1a, you may install in 2d of filtrate tanks. Furthermore, when the dissolution of protein 
is promoted especially by adding new salts to the filtrate of a ultrafiltration equipment 2, salts (the so-called 
chaotropic ion) may be added to 2d of filtrate tanks, and undiluted solution tank 1 a. 

[0016] As mentioned above, according to this invention, the purchase cost and its processing cost of salts required 
for adding-water liquid are reducible by returning and using for the adding-water liquid to the precision filter 1 the 
filtrate (waste fluid) of the ultrafiltration equipment 2 which is concentration equipment of the protein installed in the 
latter part. In addition, although it is necessary to newly install the return pump 3, a black light 4, and piping, the 
cost is recoverable with parts for cost reduction, such as salts purchase, in 3 - six months. 
[0017] 

[Effect of the Invention] According to this invention, the purchase cost of salts required for adding-water liquid and 
the processing cost of waste fluid can be reduced remarkably, and protein can be efficiently collected by low cost 
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